The N-terminal domain of G3BP enhances cell motility and invasion by posttranscriptional regulation of BART.
The regulation of mRNA stability plays an important role in the control of gene expression during cell motility and invasion. We previously reported that GTPase-activating protein [Src homology 3 (SH3) domain] binding protein (G3BP), a marker of cytoplasmic stress granules that are formed in stressed cells and regulate mRNA stability, binds and degrades the mRNA of binder of Arl two (BART) that inhibits retroperitoneal invasion and hepatic metastasis of pancreatic cancer cells. Here, we report that overexpression of the amino (N)-terminal region of G3BP, including the binding region for BART mRNA, dominant-negatively inhibits formation of the complex between endogenous G3BP and BART mRNA, and increases the expression of BART. This, in turn, inhibits the invasiveness of pancreatic cancer cells. On the other hand, the carboxy (C)-terminal region of G3BP is associated with phosphorylation of eukaryotic translation initiation factor 2α (eIF2α) that initiates stress granule assembly but does not modulate the posttranscriptional regulation of BART mRNA. N-terminal G3BP also plays a role in regulating secreted matrix metalloproteinases, transcription factors, and a variety of genes involved in cell adhesion and motility. These results suggest that N-terminal G3BP contributes to posttranscriptional regulation of cell motility and invasive capacity of pancreatic cancer.